Tilorone is a highly potent, small-molecularweight, orally active interferon inducer (11) . Structure-activity studies have implicated polycyclic, mostly tricyclic, compounds bearing dialkylaminoalkyl side chains as those possesing antiviral and interferon-inducing capacity (R. F. Krueger et al., Int. Colloq. Interferon, Leuven, 1971 , Abstr. no. 24). Several drugs with similar structures are used clinically for other than antiviral purposes. A number of such well-known drugs were investigated for possible antiviral and interferon-inducing activity.
MATERIALS AND METHODS
Mice. For the vaccinia virus mouse tail lesion test, 3-to 4-week-old outbred female CFLP mice weighing 10 to 18 g (breeding farm "LATI," G6d6ll6, Hungary) were used. Similar mice weighing 17 to 29 g were used for studies of the kinetics of production of the serum interferon-like substance. The following mouse strains were employed in comparative studies: outbred 21-to 29-g Balb/c, outbred 30-to 41-g Swiss, outbred 18-to 23-g CFLP, and inbred 18-to Fig. 1 .
Analysis of antivaccinia virus effect of quinacrine and Acranil. Examination of sera for interferon activity. The interferon activity of pooled sera of CFLP mice taken at various times after administration of tilorone, quinacrine, and Acranil is shown in Table 5 . Similar kinetics of production of circulating interferon-like substance were observed after exposure to all three drugs. The levels of interferon-like activity induced by Acranil and quinacrine in repeated experiments were lower than those induced by tilorone, and Acranil proved to be a stronger inducer than quinacrine, when applied at the same doses.
In a separate experiment, pooled sera obtained from mice 8 h after administration of Acranil or tilorone were dialyzed against pH 2 buffer at 4 C for 24 h, adjusted to pH 7.2 and assayed for interferon activity. The inhibitory titers of the sera before and after exposure to acidic conditions were identical. Further tests to identify the antiviral substance present in the sera were not done. Induction of interferon-like substance in different mouse strains. Four mouse strains were compared for induction of interferon activity after administration of tilorone and Acranil (Table 6 ). The level of interferon-like substance induced by either drug at 18 h was lower in Balb/c mice than in the other strains tested. No significant differences in the responses were found among the other three mouse strains. Quinacrine failed to induce detectable levels of circulating interferon-like agent in Balb/c mice assayed at 2, 5, 18, and 48 h after administration of the drug. DISCUSSION Our results indicate that agents with antiviral activity exist among drugs with tricyclic structures to which dialkylaminoalkyl side chains are attached. Since not all compounds with this general structure were active, more studies are necessary to reveal the precise structure-activity relationship. The two active agents detected, quanacrine and Acranil, are acridine derivatives. The antiviral activity of some acridine derivatives has been well-known for a long time, Among the acridines examined previously, only quinacrine showed a substantial in vivo effect, and vaccinia infection was not among the viral infections against which it was found to be effective (7, 8) . This divergence from our results might be due to differences (i) in the severity of virus infection, (ii) in the site of infection, or (iii) in the mouse strain used. It is of interest that in a detailed study on the in vivo activity of acridines (7) the importance of the specific structure of the side chain was also emphasized. It is also noteworthy that in the quinacrine and Acranil molecules only a single side chain is present, whereas tilorone possesses two.
The antiviral effectiveness of quinacrine and Acranil may be related to their capacity to induce circulating interferon-like substance shown in the present experiments. This assumption seems to be supported by the observation that, with respect to both antivaccinia activity and the capacity to induce serum interferon-like substance, the three compounds, compared on a weight basis, fell into the following order: tilorone > Acranil > quinacrine. Furthermore (12) , or a direct reaction with the infecting virus (4), which might modify the antiviral activity of the acridine compounds, cannot be excluded.
Since the exact nature of the serum antiviral substance induced by Acranil and quinacrine was not determined, the serum factor was referred to as an "interferon-like substance" throughout this paper. However, the stability of the serum factor at pH 2 not been described previously.
It was interesting to note that in the Balb/c mice lower levels of serum interferon-like substance were induced by both tilorone and Acranil than in other mouse strains. This correlates with observations made with Newcastle disease virus as an interferon inducer (3). Our results should be considered as of limited value, however, since only one of the mouse strains studied was inbred.
Quinacrine and Acranil are used clinically as antiparasitic drugs. In protozoal infections, both interferon induction (5, 6, 14) and sensitivity to either interferon inducers (10) or exogeneous interferon (9, 13, 15) has been observed. It is possible that the induction of an interferon-like substance by quinacrine and Acranil might contribute to their antiprotozoal effect. However, other antiparasitic drugs examined in the present investigation, such as chloroquine, pamaquine, and lucanthone, exhibited no detectable antivaccinia activity.
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